suspension of sporulated cultures in 0.85 per cent NaCl solution. Often it was desirable to insure that the inoculum was composed largely, if not exclusively, of spores by heat shocking the inoculum suspension for 7 min at 56 C, or 5 min at 60 C. For spore crops the surface of agar in flat wine bottles was inoculated and incubated for at least 2 weeks at 30 C for B. cereus and 35 C for B. anthracis. The medium for the crops was composed of 1.75 per cent agar, 0.5 per cent peptone, 0.25 per cent yeast extract, 0.125 per cent dextrose, 0.01 per cent K2HPO4, 0.0025 per cent CaCl2, 0.001 per cent MgSO4.7H20, 0.001 per cent MnSO4 H20.
Growths were harvested in sterile saline. The spores were recovered by centrifugation and washed 3 or more times by centrifugation from saline. Microscopic examinations of wet or stained smears were made to gauge the extent of contamination with vegetative forms. Preparations with vegetative organisms were discarded. Of course, this does not insure that the spore suspensions were absolutely free of vegetative cells and debris. The spore antigen suspensions were not treated in any way, such as adding a preservative, that knowingly would kill the spores. This was desirable since our interest was to study as (Curran and Evans, 1946) and infection with probable formation of specific vegetative state antibody. Still another group of animals was injected (once subcutaneously and 3 times intravenously) with Y4o the spore concentration listed above and given penicillin daily. Considerable mortality resulted in all the groups. Sera were collected from 7 to 14 days after the last injection of antigen and stored near 0 C, or in a freezer at -20 C. As a preservative, merthiolate was employed in a final concentration of 1 to 10,000.
Agglutination reactions. As found in the past (Lamanna, 1940a, b) , the traditional agglutination procedures proved inadequate for measuring spore agglutinin. Maximal titers were obtained with spore suspensions made up to an optical density of 0.6 as measured in a Coleman Jr. spectrophotometer at 640 m,u, mixed in 0.1-ml quantities with 0.1 ml of 2-fold serially diluted antiserum, and then shaken vigorously for 30 to 60 min at room temperature. It was desirable for ease in reading to add 0.8 ml of saline per tube after the shaking was completed. One reading was made immediately after the shaking, and usually a second reading was taken after overnight storage in a refrigerator. The latter observations were often more intense in the appearance of agglutination, resulting in one or several tubes higher positive readings. Prozones were encountered frequently (Lamanna, 1940a) . Spontaneous agglutination was also noted with the endospores. Some strains of bacilli were more notorious offenders than others in this regard. An uninvestigated feature of spontaneous agglutination was its irregular occurrence among spore crops of a given strain cultivated at different times. Another annoying feature of spore anthracis spore antisera of a low titer rise in vegetative cell agglutinin after adsorption with vegetative organisms. In these cases it is possible that the attempted adsorption incompletely removed a vegetative bacillus agglutinin while eliminating a vegetative cell agglutination inhibitor. Tables 2 and 3 record the spore agglutinin titers for the strains studied and demonstrate a widespread degree of cross reactions between the B. cereus and B. anthracis strains. The sera cannot be employed to distinguish between the two organisms, this in spite of the fact that in many cases agglutination titers were lower for the heterologous than homologous species.
An antianthrax serum prepared in the horse by injection of Sterne's spore vaccine (Weybridge strain) made available by the Microbiological The capacity of a strain to induce agglutinin against a variety of strains when it, itself, is incapable of being agglutinated by antisera against these same strains may appear to be paradoxical. An explanation could be that the physical-chemical character of the surface of spores of some strains do not yield readily to agglutinating forces in spite of their reaction with agglutinin. The test for this hypothesis would be to observe for adsorption of agglutinin in the absence of agglutination. Another possible explanation is that the endospore is composed of a number of antigens, but, unlike other strains, only one or a few of these antigens appear on the spore surface. Thus, the spore would be capable of inducing synthesis of a multiplicity of agglutinins while being agglutinable by only one or a few of these agglutinins. An example of this kind has been reported (Doak and Lamanna, 1948 antibody from antisera. Efforts in this direction, using a single strain as adsorbent, were not promising (table 5) . Whether a properly selected battery of strains can be found to remove by adsorption all antibodies but species specific antibody is questionable but can be properly considered a suitable subject for future research. A cursory examination of precipitinogens isolated by acid hydrolysis of spores revealed cross reactions by spore antisera against the two organisms. Thus, the antigenic relationships found are not limited to agglutinogens.
One school of thought maintains that B. cereus as a species includes B. anthracis as a pathogenic variety (Smith et al., 1952; Brown et al., 1958 a,b) .
The present findings of antigenic relationships between the endospores of the two organisms is not in conflict with this concept but cannot be considered as final proof of the contention. A strong case for the independent identity of B. anthracis as a species has been made on the basis of studies of characteristics other than antigenic ones (Nordberg, 1953; Burdon, 1956; Leise et al., 1959) .
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SUMMARY
Rabbit antisera against endospores of Bacillus anthracis and Bacillus cereus were prepared and studied by agglutination tests. Antigens specific to the spore phase were shown to exist. The antigenic constitution of the endospores of both organisms is complex and includes both intraand interspecies agglutinogens. It was not possible to distinguish between the endospores of the two organisms by means of agglutination tests.
